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4. Al Questions are of equal mz'irks.
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4 (a) State the compl#nf:s.s -PTOP‘{TW of R, hence

show that every non-empty set of real numbers

- ., : : . i
"hich is bounded below, has an infimum in :

' P.T.O.
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(b) Show that if A. and B are boupded subse
then A U B is a bounded set and sup (A

max {sup A, mpeh . . <

-

(c) State and prove n'cslcd.imcr‘va_l propcrty.

- .

U

(d) Dcﬁnc an’ opcn ‘set and closcd sc{ in K.

Show that n" a, b € R _then the open it
(a b) s an Opcn set. '

Is a closcd mterval .a closed set 9

2 (a) Lct S be ca bounded set in R and et S, be 2
| cmpty Sabsok of S: Show that

mf-S < n_]f S, < sup Sy, Ssup S

(b) State Archimedean property. Hence, prove th:

A -S={-l—, ne N} then inf §=0
.\n
(c) If S ¢ R is non empty. Show that S is bouic
if and only if there exists a Closed bounded intgn
I such that S ¢ L.
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e . (d) ifx,»2z€
A and only if [x=¥
" .geometrically. b |

. .
b 3 % |
3 ) o

N WS- 6
3 . | i
5 thatxﬁ)’_‘-‘gZif

| ‘and x £ 2. Show 4
R, < 8 lntﬁfpra this

|+ 1y -2t = X

A o T g ' u bers
3. - (!) PTO\'c that 'ﬂ canCIgel}t S'C-qu.CI.lCC.-Of fca-l_ Il. ID
: 1s bOundcd g ' ;

ls thc convcrsc INC" JUSllf)’ e

-

- . » 5 - e o
e | =

{b) Let (x, )'be"a'stf:.qubnéé'.'éf positive real numbers’

such that hm[x ) L exists. If L<1 he-
- Xy _

n—rw -
(x,) converges and lim (x ) 0. :
7 y !1—)03
e Prove that tf C> 0 then R (d )=l b - .
/ -

P

(d) Let ?t, > 1 and e 2-—-1- forjn e-N. Show

Xy

| that (x.} 1s bounded and monotene. Also find the
lumt




4. (a)Let X = >(xn)_ and Y ='(y,) be scquenves of ‘rea
A\numbers that converge to x and y respectively,
en the product scqucncc"X,Y' converges to x.y.
\ | :

('b) Let‘)t = (x) be a bounded scqucncc of real

numbers and let x e R have the property that
every convcrgcnt subsequcncc of X. converges to

SR Thcn the sequcncc X 1s convcrgcm to X. -

(C)'Di'séu_ss thc' 'cqn\{gl_:gggj{_cf plf the: sequence (x ).
- X - " - ' ™ ..--.---.v-"‘-"'-"' 8 . . ." _..
i 2 .

e 1
+

Sy whcrc X, =

- +-—L for n e N
n+1 n+2 5 2n : :

L]

— (d) Use the deﬁnition. of the limit of the sequence to
find the following limits '

§ L e
i 0"“‘[;';17]

-

-
- ’
- - - -

(u) hm(3n+l) B

2n+5

.
+f
o

| . i

- (a) Prove that 2 necessary ‘condition for the

s

e convergcnce of an mﬁmtc sen!s Za is l:m a =0.

. n—oc

Is the condition sufficient? Justlfy with the help of
‘an cxamplc. | s s - ;
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ic series 1 + ¢ # oo

(b) Prove that the geometr
| and diverges forr 2 |

converges for 0 s 1 S

+ (¢). Test fmj convcrgencc, the following series :

‘ | # l +-2-:- + 2— 4
#_.: (n) Z' '_‘.H' L= ¥ L T
2 - " = n .l- .‘-.':.- “'-3., .S.l 1’
(d) vac that :tt_{c : scncsx—%‘-!-%—%*-
: convcrges if and only if -1 S X s . .
6. (a) Statc and prove Cauchy’s o™ root test for positive -
term serics. -
(b) Prove that the serics 1+ -!-+--+-‘—-= converges
R P 3P 4P : .
for p > 1 and diverges for psSl.
{c) Test for convergence, the following series:
o © 3
. [0 z.ﬂ[vn +I-n]
210,



absolutely convergent series is- -
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sl questions are compulsory. 2

Al

£ —'(a-)_ Define zero divisors in a ring. Let R be the set o~
. all real 'valued functions defined for all real numbers

under. function addition and multiplicatiop.

L 'Dgtei‘mine' all zerq divisors of R. - (6%4)




ing with unity. Prove

, the set of a units of R, form a group
"ﬁmier multzphcatlon of R, (6'%)

all subrings of Z, the set of integers.

(6%2)

> centre of a r1ng Prove that _eentre of a
‘_-jls a subritg of R -




s ':"'3
3. _‘(a)‘ Let R be a commutative ring with unity % field
'b‘.c gﬁ.id.éal,l-of R. Then show that RIA ’ (ﬁ‘.-"ﬂ

if and only if A is maximal ideal.

| on[ il
(b) Provc that I== < 2 %2> is not p“me jded

?ﬂ? Whlat is the
I

: How many elements are in

: _ | :
: .t:ha:l:'ac.téristlic of __[ﬂ'? _ ' | (6Y2)
(0) 111 Z[X], the rinig of polynomials "with integer
coefficients, let 1= {(f(x) € Z[x] lf(ﬁ)'== 0} prove
that I 1s not a maximal ideal. (6%2)

-La,t R[x] denate the ring of polynamials Wlth real
' -;"?-_nients and let <x2+1> denaw the p;nncnpal
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4. (a) If R is a ring with unity
R is n > 0, then ghq,, t
isomorphic to Z_

and the characlcrlstm of

hat R um[dlm

| (6)
(b) Dclcrmlnc all rmg homomorph:sm rrrom Z

(c) Let n be an integer with dec1ma1 representatlon

2,2, - 8,8, Prove that n 1s d1v1s:blc by i1 if
and only if 4)~a, + a, —

+ (—-l)“ a,.is dnns;ble'.
by 11. | : |

@)

(d) S a homomorphism from a-field 6ni'o_ -
than one element rhfls_t be ‘an

©)



1395 5

(¢) Let 8 = {u, uy .., u} bea finite set of vectors.
Prove that S is lincarly dependent if and only if

u, =0 or u,, € span({u,, uy ..., u}) for some
k{l £k <n). - (6)
() Let W, = {(a,b,0) € R* a, b e R} and
W, = {.(0.-.13, ¢) E R%: b,c € R} be subspaces of
R}, Determine dim(W,), dim(W,), dim(W, n W,)
. and dim(W, + W,). Hence deduce that W, + W, =R
Is R =W, @ W;? + : (6)

6. (é) Let V and W be finite-dimensional vector spaces
having ordered bases 3 and v respectively, a_nd’let
T:V —> W be l?i_-near'.' Then'for each u € V, show

(6%)

ar transformation

+ (b-a)x? +
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¥ g-2z44
i) Show that cafmemm =23 i)
denote th :
¥ ¢ real and imaginjry

() Let u 810 i
f the function f defined by means of

2
f(Z)'[Z/z when z#0 ; o
0 when z=0 ;

Verify that the Cauchy-Riemann equation's are,
satisfied at the origin z = (0,0). i (6)

(]
(d) If _}Lx_af(z) = Flnd}j_rgy(z) =G, prove that |

1) = 1. (3 5*’3"""65).

ion cosz = 2a¢Z = 2nm + {cosh™?2 .
O o in the fom 2= 2%

(3.5+3=6.5)

._(3,5+.3--'(1.5)
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(i) 10g(=1+ V30) = n2 + 2 (n +3) mi (n = 0, 41,42 )

(d) Show that exp(iz) = exp (i#) if and only if

z = am (n=0,%1, $2,,..). (6.5)

3. (a), (1) Stwte mean value theorem of integrals.

Doces it hold true for complex valued
funetions? Justify.

(i) Evaluate J':“e‘mee‘.‘“ede. (3+3=6)

(b) Parametrize the curves C, and C,, where

&

Semicircular path from -1 to 1
| q@ the vertices -1, -1+,

(_3+3ﬁ§=6)

. Esz(t), ast S' b,
oint z,,
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(i) f:: dz | ' 'J

depend only on the end points of C. (3+3=6)

(d) State ML inequality theorem. Use it to prove that

dx ' ' ,
Ifc ;:ISNZ where C denotes the line segment

from z = i to z = |, Y . (2%4=6)

4. (a) A function f(z) is continuous on a domain D such
that all the i'ntegrals of f(z) around closed contours

lying entirely in D have the value zero. Prove that

f(z) has an antiderivative throughout D (6.5)

theorem. Usce it to evaluate

is the unit circle
[
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(d) () State Liouville's theorem: Is the function

f(z) = cos z bounded? Justify-

(i) Is it true that ‘If p(2) is & polynomial in 2

then the function f(z)= 1/p(2) can never be :
an entire function’? Justify (4.5+2=6.5)
onverges

of complex numbers ¢

A

] 4 o0
(a) If a series 201 Zn
then prove limz,=0. Is the convers; true?

n-om
Justify. . (8.5)

(b) Find the integral of f. °:'t’:’ where C is the
(6.5)

: positively oriented circle |2| =

presentation for the
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1114
i1 18 the Taylor geriee f
prove that 1l [ YIOT series for the Functioy,
. ; e 01 4 7., :
f(z) in powe! 0 (6.5)

. '\. :

‘ven function f(z 2+1
6. .(a) FQI‘ the given f( ) zz+9 find lhe poles;
order of poles and their corresponding residue.
' (6)

(b) Write the two Laurent Series in powers of 7 (jia

rcprcseht the function f(z) & '-3—- in certain

zZ+z
domains and specify those domains. . ' (¢)

(c) Suppose that z = x + iy, (n = 1,2,3,..) and
1Y. Then prove that ' :

21 Xn = X andz;?sl%l =Y. (6)

L}

rity for a function f(z). W a
; everywhere in the lnite
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Minimize 3x + 2y -
subjectto  Sx+y 210 FAL
Ix+y26 '
x+4y =12 '
x20,y20, t

() Define a Convex Set. Show that the set §'Jefined

as ! . L ’

I

S = {(xy)] X+ y* £ 4} isa Coﬁvl’;‘X'Sct. b

 (¢) Find all basic feasible solutians of the .é'qlti'alinnl.;'e

B ."
Kk x, + 2%, + 3x, =12 ° |
. "Il '

very basic feasible solution of the.

ng Problem:
7 = CX

B0 Ax = b, x20

extreme point ol the feasible



¥ e - = %1ty ¥

3 %
' - [
() Ll 1S consider the following Linear l’rogramming

Pln'fl'lft‘lll.' : /

' -t
Mininjize 2 = ¢X

 129()

subject tor Ax = b, x20

W ) be a basic feasible soluation
corresponding to a basis B having an a with

g, gl and all corresponding entcries y;; S 0,
(hen show that Linear Programming Problem has

an unbounded solution.

(b) Lyt x, =2, X, = L, x3'=. ] beca feasible solution to

C ~ the system of equations:*'

feasible solutions,

|, find the solution of the
mming, Problem:
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4
d) S ) ‘ '
(d) Solve the Tollowing Lineur Programming Problem
by Big-M Method: 54
Subjectto 2y X3 £.5xy = 40 '
X 3%, = 3xy 2 22 :
1+ x4 2).‘3 = 30 oy

xllx2| x3 2 0.

L
L]

3. (a) Solve the following Linear Programming Problem
by Two Phase Method :

Maximize  x; + 4x, + 3x;.
subject to Xy +x3+x324 - :
A ! w2% + 3%~ X, S 2
i X3 = 2.1'3 <1
N X1 5.':.-&'3 2 0.

hero A'EII‘; '22]



[ )
&
Rl
N

Maximize  2x, + x,
subjectto  xy - x; < 10
2%y = X; S 40
R .xIEO:X220.

(d) Find the optimal solution of the Assignment

. Problém with the following cost matrix .
y rﬂ‘., achines | | : il 11 v Y Vi
Jloh, S .
A 4 8 5 4 s |9
. i B 8 3 4 7
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(b) Stite and prove eV cak Duz:lily Thcorcm Also

shbw: thai @ the objective Ium.lmn V.lluu,

corresponding 10 feasible solutions of lhc Primal

and Dual Problem arc cqual then thc rL.,HpL.Lch .

solutions arc optimal lor the u,s.pecllw. I}fnhlhl]!h.

(¢) Using Complementary Slackness f'hwrcm !mdé

optimal solutions ol the Iollowmg Imwrﬁ

l’mbr‘unmmg Problem and its Du.ll =

Maximize 4% + 3%z
subject to
Xy + sz <
x1 - zxz S 3
2%, +3x; S5
X, +x; 52 &
Ix; +x; S 3
X x; 2 0.
(d) For the following cost minimization ‘l‘runsfmri:um-m
I'mh&gm ﬁﬂd initial basic teasible solutions by using
g. lm&! Cost Method and




r
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S (1) Solve  the  following cost minimizatiof
Franspottation Problem ; '
5
'——--“ e b .—.———"1

P Destinutions l Il 11 IV | Availability
';l Origi |
i . .
! A 10 .o 13 30
| 7 S B 1 2 | ol 8 50
e 13 1 14 18 20
e L
| Requirements 20 40 30 10

(h) Four new machines are to be installed in a machine

\]mp .md there are five vacant places available.

: Fach n:.u,lunf, can be installed at (o one and only
one place. Hm cost ol mstallatlon ol each jOb on




s 7

[This quesy i

Paper 'L“oﬁ.lai_ns 8 pril;tgd pages.]
Your Roll No...coouceve Pl
Sr. No. of Question Paper : 762 . B
_‘AU“iQ‘fc"j‘apér Code™ i 3234&02- §

- Name of the Paper Database Management Systems

T\amc of the Course : B.Se; (Prog.)l-l\'lath._SCienc%

Semester '”
= Duratiop : 3 Hours Maximum Marks :_75_'
Instructions for Candidates =~ = - - S i -

WrHe your Roll No. on the top immediately on receipt
of this quesnon paper.




762 )

(b) What are the responsibilitics of DBA?

(¢} Define the following terms -
(1) Metadata

{n) Derived attribute

(d) What 1s meant by a rccursive féiaiio'nship tvpe?

(2)

Give 1ts example.

Qpccrahzanon l:unce

-
-

{e) [}u:crenha:c between Spec:ahzatlon hlerarchy and

2) .

(f) What are the various reaéons that lead to the
occurrence of NULL values in relanons‘? Explain
with the help of example.

(3)

=43

-o-.

ate -anomalies that can

(4)

-+ {

-

b

. and its associated

)

mand with cascade option-
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What is the highest normal form that the relation

Emp proj satisfies? Justify your answer.

2. §3) Wnite any four functionalities nf DBMS. (4)
(M le'fcrcntlatc hctwccn the follomng - 3

(1) [nun tvpg and Im:ty set.

{n) (emrahn:d and I)lstrlbuted DBMS

(11) Casual End uqer and St)phlsucatcd end

g .- .user. : i =

3. Consider a MUSICAL COMPANY d-a_ta_l;ase in which
| data is recorded about the music industry. The data
| - . 419)

-

2 -

| in the songs has a

on the company
te, a format and
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(VY Each
ol " ] " >
Nusician may play several instruments and
SCVeTrs 2l ‘ : :
al musician mav play a given instrument.
{vi)

Oune 4
Ne o more musician perform each song and a

musician may perform in a number of songs.

(v1) Fach album has exactly one musician who acts
as 1ts producer. A musician may produce several

albums.

Desien an ER diagram for the above spc:giﬁéatipns
and inditate all keys and cardi_naﬁiy constraints. Alsq

state any assumptions that are made.

4. Consider the followixig schemé al;qut Supplier - Part
database. primary key is underlined. (10)
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(1) Retrieve supplier names &y suppliers who supﬁly
. part ‘PY, . - - \‘ )

() For cach part supplied, retrieve the part number
L -and total quantity supplied for that part.

(1v) Changé the cholor'of'parr "P6" 10 red and increase
tts wetght by 7. : : B s

T e, by 1)

IR %2 _Inéf:rt' a new tuple- into the-relation Project. -

y (ai Déscrib_e the three schcma_afchi-tcct'u'rc. Why do
we need mappings between schema levels? (4)

-

(b) Consider the follawing schema: (6)
Sajlors (Sailor_id, Sname, Rating, Age) A

" Boats (éoa-.t id, Bname, Color) -
Sailor_id, Boat id, Date)

Reserves(

sailors who have /

PTOD



e, <SRG S B

(iii) Find the Sailor_id of sailors with age over

30 who have not reserved a red boat.

: (a)- Consider- the followmo relatlons for a database

that keeps track of student enrollment in courses
ahd the books adopted for each coursc kS )

Student 1Ssn, I\ame \1ajor Bdate)
_Course (Course# Cname Dept)
ie Enroll(Ssn Course# Semester Grade)
- ‘Book Ado;pnon (Course# Semester Book isbn)
Text (Bo,ok_lsb__n,- Book title, Publisher,’ Author)

Specify the primary_f keys and foreign kevs for this
schema, stating any assumptions you make.

(b) Explain the entity integrity and referential i integrity
constramts Why 1s- each consndcred :mponant"

—" e - -
-

S0 o )

tist no, Appt dt, Appt
0, Patient Name,

(8)
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Pentist no -» Dentist_Name

Patient no -> Patient_Name, Surgery No
Dentist_no, Appt dt -3 Surgery_No

Appt_dt Appt time -» Dentist no, Dentist Name
Patient no —§ Il)tjmi-st_.?\’ame

Hm%-nmpase the above relation to 3 NF. State the

reason behind each decomposition.

(b) Camsider the_following Table 1. . 4

-

Table |
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lap the ER diagram given in Figure 1 to a

ational . database. Cardinality constraints are
2ivin as follows: - : B (8)

(‘q BANK and BANK-BRANCH (I N)
i) BAVK-BR;\'NCH and 'ACCOUNT (1:N): .
(i) BANK- BRANCH ‘and LOAN (1 N) '
(iv) LOAN and CUSTOMER (M N)

(v) ACCOUNT and C_UST_OMER M:N) -
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(¢) Define subspace of a vector space. Show that the
set W = {(a, a, a,): a, = 3a,a,n,a € R} is
a subspace of the vector space R}(R).

2. (a) Find the inverse of the following matrix :

2 -1 1
-1 2 -]
o=k 2

(b) Find the rank of the following matrix by reducing
it to its normal form:

1 3 6 —'-1
U
1 s

wing system of
d then find the



915
91 3

L

(a) If cos 0 + COS @ + cos y = sin @ + sin® + siny =0,
Prove !hai-cos 30 + cos 3¢ + cos Jy = 3 cos(O+
¢ * ), and sin 30 + gin 3p + sin3y = 3 sin(0 +
? + y)

(b) Prove that

cos 50 = cos’9 — 10c0s30sin20 + ScosOsin®6.

(c) Solve the equation

i —z2=0,
4. (a) Find the sum of the cubes of the roots of the
equation x* — 6x2 + 11x - 6 = 0.

(b) If o, B, y be the roots of the equation x> — px* +
gx — r = 0, find'the value of

@) Z(B+ 1)1+ a)(a + B)

= 5x2 — 16x + 80 = 0, the
being zero.




V18 4

(b) Let G = {xe&R: x>1} be the set of all real

numbers greater than 1. For x, y € G. define
X*y = Xy - x =y + 2, Show that G forms a
group under the defined operation *,

(¢) Give an example of a non-commutative ring with
16 clements.

' . 2 6] .~
6. (a) Find the inverse of [3 5] in the group GL,(Z,,).

(b) Let R be a ring of all continuous functions on the

interval [0,1] and S={f €R:f(x)=0 V%mﬁﬁi}.

Prove or disprove that S is a subring of R.

(c) D, éamm a Blhedral group of order 2n, then
lements ﬂf order 2 in the Dihedral
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(1) Weak entity
(ii) Multivalued attribute

(iif) Derived attribute

(b) For the following binary relationships, find the
cardinality ratio. Clearly,
make.

State any assumption you

)

- (i) Student and teacher

(ii) Student and class

(ii) Course and Teacher

(c) Explain the problem of spurious tuple and how
can it be prevented? (3)

(d) Differentiate between the following : (4)

SQL command
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R
: ; . above E
Identify the entities and its attributes "

diagram.

e? Give

2

(f) What is meant by recursive rclationShiP tyP

an example.

ing one
() Consider the table named Customer havii€

of the attribute as CITY.

4 ving

Write an SQL query to find all the cities ha -
‘GAR’ somewhere in its name.

: 2

(h) List any two responsibilities of DBA. (2)

(i) Which SQL command is used to modify the
structure of the table? Write its syntax. (2)

SECTION B

.‘ between logical data
1 data independence?

| le system?
B -(5)
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3. (a) Consider the following table Order : 6)
Order ID | Order_Price | Customers |
1 500 Rajesh
) 300 " Ramesh
3 100 Suresh
4 600 Rajesh
5 800 Rajesh
6 900 Suresh
7 400 Rakesh

(i) Write SQL command to create the above
table with appropriate constraints.

(ii) Write the output when following query is
executed:

1k Sel@ct Customer, sum(Order_Price) from
ers graup by Customers having sum
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: in the
Identify the primary key and foreign key %
above relational schema.

4.

- low.
(a) Consider the two tables T1 and T2 as given be

: iven in
Show the results of following operations g1V

. (10)
Relational Algebra.
Tl
P Q R
10 |a b)
L. 1b 8
2Hvla 6
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" o Library maintaj
ollege y ntains a database about
It studer
13

'md hooks having the following informar
ation

. Book including ISBN, title, price and h
) ¢ author

. Student includes name, Student ID, address, ph
1 8, 0
age and Bdate phone,

. Publisher including Publisher ID. name phone and
s ’ 3 n

address

. Section includes S _id, name and phone
Construct an ER diagram for the above database.

Specify all entities, their attributes and cardinality
relational. State assumptions if any. (10)

gW@n below (in tabular format)
ﬁamtwnal dependency holds

"i""?‘
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i) 1 o g
(i) J, K L, M
(iv) L » K (4)
(b) What does the term unnormalized relation refers
to?
Consider the following relation :

Car_Sale(Car_no, Date Sold, Salesman no.

Commission, Discount_amt)

Normalize it in third normal form given that the
additional dependencies are :

Date_Sold — Discount_amt

Salesman_no — Commission (6)

g
y of each relation
(10)
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write the following queries in SQL and Relational
Algebra

i) Get the name of the Sales Person who sold
product with P_Id=25

(i) Get the name of Customers who bought “Table
Fans”

(iii) Get the total number of Products sold on “15-
09-2020”

(iv) Get the total number of products purchased by
each customer (10)

note on the following: (10)

(100)
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“a functy ot _
chtoh & graph of a functioy ¢ With all the followin
Ske |
(b) : S
!n‘ul‘t‘l'“‘-’* '

Yy =1 i i '
The ?"31’]‘ nes 5 and x = 3 48 asymptotes: f

I Ill'[LIl,ﬁ. . g | ”
L ;

aph ig Concave yp
for x < 3 and for x > 7
t J a

and Concave down for

3<x <7 f(0) =4 =15) and f(7) = 2, (6.5)

(c) Identify the symmetries of the cyrye r = 1+2cos
C 3

G
and then sketch the curve,

(6.5)

(d) Let x = 4tan 2t, y = 3sec 2t where 0 < t < 1. Find
an explicit relation between x and y. Also, sketch
the path described by the given parametric
equations over the prescribed interval. (6.5)
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(d) Find the volume of the solid formed when the
region between the graphs of y = 1 + 2x? and
y = 3 - 2x* is revolved about the x-axis. (6)

3. (a) Find the volume of the solid generated when
the region enclosed by x =0, y=0, x=1 and

y=x*+1 is revolved about the y-axis. (6.5)

(b) Find the length of the curve y = 2x2 + 1 over the
interval [1,3]. (6.5)

(¢) Find the area of the surface swept out by revolving

y=v9-x* about the x-axis. (6.5)
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(b) Prove that for nonnegatiye ;.. .

jzncos mx cos nx dx = ().
0
(6)

(¢) Obtain reduction formula

n-|
tan X

n-]| _J.tannhzx dx, n>

Jtan“xdxz
and hence using that
€valuate the ;
€ Inlegraj

Itm4x ax..
(6)

(d) Evaluate | sin?>cos? X
i bt JO zcos 2dx after obtaining the

mula for the integral

(6)

(6.5)

that has vertices

(6.5)
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e foci,
(¢) Sketch the graph of ellipse and label the

vertices and ends of the minor ax1s

. i
X 4 3)- " 4(\} 5).‘1_ = 15, (6 )

) id of
(d) Rotate the axes of coordinates to €t rid ©

: . . ic
the xy-term from the equation, name v (CO8

X* + 4xy - 2y2 — 6 = 0 and sketch its graph.
(6.5)

6. (a) Show that the graphs of given r(t) and 1,(t)
intersect at the point P(1, 1, 3). Find the acute

angle between the tangent lines to the graphs of

r,(t) and r,(t) at this point, Whﬁﬁe
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1564 ’
@ Show that divergence of th
€ field
Sy .
oy 2 32(xi+ 1+ 2k
( v +22) Wt+zk) i ,
€ro,

(6)
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(b) What is radix of the numbers if the solution to th
W j c

(2)

quadratic equation

X2~ 10x + 31 =0 i X=35 and x =89

(¢) Represent the following conditional control
statement by two register transfer statements with

control functions.

If (P=1) then (Rl < R2) else if (Q=1) then
(R1 « R3) (2)

(d) State any two differences between combinational

and sequential circuit. (2)

(e) Give the characteristic table of JK flip-flop. (2)

How many flip-flops
binary counter?

(2)

6M words x 32
1es and input-
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: O - ' , executed
(1) Can the 1‘-‘”‘"“’”1},{ H‘l.lt‘l'l\l‘pe'rm“)" be ¢€X

1 ' ; > ¥ r) S Cclr

- : - ; : | erform
a sequence of microoperations that will p

the operation
IR « M[PC] o

() How many flip-flops will be complcmcnted in an

8-bit counter to reach the next count after:
(i) 01100111
(i) 11111111 (2)

(k) Convert the following decimal numbers to the base
indicated

(i) 7562 to octal

w.".




4
1401
Register A (before operation) 1010

Register B (logic operand) 1100

Show the contents of A using the contents of B

after performing the following operations.
(i) Mask operation
(ii) Selective Complement (4)

3. (a) Design a 4-bit combinational circuit decrementer

using four full-adder circuit. Explain its working.

(6)

ven Boolean function using four-
€ Products (SOP) form.]

(b) Simplify the g

,7,8,10,13,15).  (4)

cation 300 with its
| ‘The address field
ister R1 contains
ctive address if
uction is
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(6)

(iii) index with R1 as the index register

cct Memory Access

oes DMA transfer
(4)

(b) Explain the concept of Dif
using block diagram? How d
take place?

5 7 “n .
5. (a) What are the different types of instruction formats?

structions (in hexadecimal),

which each of these

Given the following in
identify the category to
belong.

(i) F800
(i) 7800
o 6)

(b) Design a 3x8 decoder us 4 decoders. Explain

its working. et
g (4)

'.' ',‘..-
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2819
’ ¥ 4 [ pme——
(d) Testfor canvetgence the series those ntl term i ikl =]
\ H T J
&  {a) A function [is delined by
1 o 1
siSey, HOCX<=
x) 2 : ) .
f{y)=
.’{ ! 3 . | ] o ‘]
-:—'l't !f :‘_ S\«
- 'S
Evaluate lim f(x) ‘
e
2
(b) Define order completeness property ol real numbers. Siate
Archimedean Property of real numbers, State and prove
¢) Show that the function [ defined by f(x)=,~(3 oty Cuminmli
s

the interval [0, 3. :

(d) Prove that a necessary and sufficient condition for a monaomiull
. ¢ ) & watlly
increasing sequence to be convergent is that it is bounded above ‘

3. (@) Statc;g;uahy‘a:mnd Theorem on Limits. Prove lhm.

.
n

n

,Wm iS u" e
(”""l)" ‘

e. Apply it to prove that the

1]
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] a)  State I)"'“L'l YOrt'e patl ¢
4 & MbeN's ratio test for the convergence of o oositive term series:

Use 110 1est for canuan 2 4]
oy test for convergence the series Z 2 |
‘ =] 3”+1
fheiabers £ X 4
(b) A sequence \"'...) Is defined as follows: ;
' o t a el 4+3(}" 21
=5 na h—-_"_, "
' 3420,
: Show that sequence {“n) converges and find its limit.

(¢) Show that the serjes
1

i 24.6...2n .

G B8y s

1 ! L » By : . W 2 . )
il Prove that il a function f is continuous on a closed and bounded interval
fer. b1, then it is uniformly continuous on [a, b).

5 (@) State |eibnitz test for convergence of an allernating series of real numbers.

; R B |
Apply it 1o 1est for convergence the series :}T-I‘- +?5- "7 o

AL S ; |
Show that the function f defined by |
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-
L}
(b) - Test the convergence of the serigs Z ~1)"§L”.”_‘ p > 0. Is this sgries
: rn=| ¥

absolutely convergent.

L]

(c) Show that the function f(x)=[x], where [x] denotes the greatest integer

not greater than x, is integrable over [0. 3] and I : [x]dy =3

(d) Show that the series Z Ttanl IS convergent,
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Q-2. (a) Find the value of -

B x
Y = § = e o = = 040
Sinx X 3! 5l

«ith an absolute error smaller than 0,005 for x = 0,2I4SEOI using Normalized

floating point arithmetic with 4 digit mantissa. (6.5 _

. (b) Evaluate the sum S =3 + V8 + V10 to four significant digits and ﬁnd its absolute
mdrltiveense. ' ; - [63)
(c) Use Bisection method to find a real root of the éqpat_io.n . | _
R)=2x-WiHsimg=0. b e
(d) Find a real root of the cq.uation 3x=cosx +2 by Néwfdn- Eiap;}x'son method. . {-6..5,}:_ |
Q-3. (a) The function y = f(x) is given at the point (7,'3), (.8,1),'(9, 1) gnd’ (10, é)_ . | -
Find f(8.5) using Lagrange’s interpolation technique.. - = ’ e 2 [61
(b) Fiadtheinversc of the: following matrix using the Gauss-Jordan method: . s

GE

!ittra-tions._ Take i_hé init'iat
(]

b,c.d]. Also prove .



USIng Gattee Fhio.s /ith rowW
Sing (;adss-chmma;ggn method with 10

[ 8]

B a
e &=
5 i 3 5]
‘L; = 11 and ba[g] e
1 31

\%.7.2) = (1,1, 1), perform three iterations of
3 10 solve the £t -

w02 10 solve the fo.-.c;wmg system of equation:

Wx+2y+2=9

2x+2’jy—-2z=-4.4

—2x+3y + 10z

22. ()

i<} Find the cubic polynomial which zkes the foliowing values:

wh

[ ——

—
(49

x 0 | i 2 ‘ 3

f(x) | 1 l 2 I 1 i 0 4

. {6.5]
rest, is given at fixed intervals

{6}
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4

() Apply modiﬁc‘d...chn's method 1o calculate 3(1), given that

. .
ar - Xty y(0) =0 k= 05.

1 f - .
(d) Evaluate / = jo AVL+ xdx using Tr*"I-‘t:zoidal‘rl_nlc with 4 subintervals.

(6]

(6]

- s £ " '
Q-6. (a) Evaluate Jo sinx dx using Simpson rule by dividing interval into four equal parts.

(6.5]
dy dly
(b) Calculate 72 and 255 for x =5, given the following table: [6.5]
i e 2 .
> 4 9 10 |'
S i 36 71 50
(c) Apply modified Euler’s method to approximate the solution of the initial value
w&wlﬂ: y(1.3-°)_ by using h = 0.1:
rl.ﬁ‘l.‘ i o J_“‘ _‘ - 1
de=—, y(1) =1 [6.5]
T (12 (14
L 1.0337 | 1.0746 | 1.1280
—, with h = 0.4, 0.2,0.1 and the
(6.5]

E :'._:—-Eit-‘;'_‘ .‘..: L

(300)
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.,

(d) Determine the number of significant digits in the following numbers, (6.25)

(1) 0.6500025, (1) 0.000232317,  (111) 5000045,  (1V) Bx10™ ¥ '-,

Q. 2(a) Perform five iterations of the Bisect'ion method to obtain the smallest positiye toot of the
equation /(x) = x"+2x-2=0, , . (6.25)

(b) Using -Régulé-FaIsi method compute the real root of the equation x* =7, Corredt to four
decimal places. (6.25)

(c) Using Newton-Raphson Method compute Jﬁ correct to four decimal places. . (6.25)

@ Using Secant method, find the smallest positive root of the e&uation ¥ +3x* =1 correct to
three decimal digits. “ (6.25)

Q. 3(a) Solve the following system of equations AX=b where T(625)
2 10 =2 -101

A“[3 |-7'4 ""4‘], b"‘[-ﬂ],

phaR 2= 3 '

i £
‘.

(6.25)
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Al
‘d) i']"d fl CUbiC pOI}Jnomial

| rd
difference formulg ¥(1)=24 62

“hich take the following values using Newton fo

1 Y3)= 120, y(5)m 336, y(7y= 720. Also, find y(8)? o
AQ. 4(a) Perform three iterations (g solve the |ineqr system i
g 8x+y-2=38
' 'l+7y "22 = 4’
2x¥ y+9z = |2,

Using Gauss-Jacobi iteration method by taking the initial approximation as (x,,2)=(0,0,0).

(b) Find the unique polynomial P

. : : x) of d = |, P(3)=27, P(d)= 64,
using Newton divided difference E‘onnulae.wE:teiri;relPeg sslich s o . " (6.25)
(¢) Solve the following system of equations . (6.29)

bx+ 2y+ 2z =8,
6x+2y +z=4,

. K+2pez=12,
' using Gauss Jordan Method.




1607 . 4 L

II . i d & [
Q. 6(a) Using Euler modified mglho?j, obtain a solution of -&% =x+ |ﬁ| ,y (0)=1 for thg

range [0 0.6] in steps of 0.2. (6.25)

(b) Use Euler's method and its modlS'led form 1o obtain y(0.2), ¥(0.4), and y(0.6) correct lo {hree
decimal places, given that'y’ = y = x2 with initial condition y(0)=1. (6. 25)

|

1 .
(cf'Compute the value of j ‘f:'i'i using trapezoidal rule with h = 0.25. (6.1’.5)
o .
T (d) Compute the value of ] ;—; usmg Simpson’s three eight rule. (6.25)
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([‘) Let {C,,} be a nonde

Show that

CTEasing sequence of eyn,

¥ %
\

P R (!

n=t

(€) Let py(x) be the pmf of a random variable X, Find

and sketch the cdf Fy(x) of X, where

. X A
px(x) = [‘13 x=12345
: elsewhere -

Also find

i '

(i) P(X = 1 or i Mo

I 5 e
(i) P[—5<X<E] | . 8

P(LSX st | .

# I

on function. Let X be
ulative distribution

L3




s — 3

2, (a) A bowl contains l() (,lnps, of which 8 are marke

$2 euch dud 2 are nmxkcd $5 each. A persot

Ll]OUbLS llucc Llnpf. at random without 1‘f:pl£lf3<31'ﬂe’n‘t

from this bnwl I pelson is to receive the sult Of

the 1csullmg amoums Find his expectanon

| (b)- Fmd lhc momcnl gcnuratmg function of Normal
Distr 1bul10n Also, I"mcl its mean and varxance using

e mommll Benuatmg functton

(c) Lct a random varmble of contmuous type have a
pdf f(x) whosc gmph is symmcmc with respect to
the hne x='c, If tlw mean value: of X exists.

s Show that E(}x)
| )

(d) It the probablllly i5°0.75 that a person will believe
a mmor about a certain: actor Find the probab111ty

\

theliai 2 et o g

l'

. -
7 . * s

(i) the fi m&nm hear the rumor will be

-

or will be
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| 1608 ;

. (]"'(‘ X !rr]_\ ~y v xsl ¥ > ()

0 © otherwise

Then yse the i
[ =¥ < 3]. -

. I - q
yint pdrl to obtain [ <X &

(b) Let X and Y h.l\’c th. j(!lhl pmbnhl!lt\’ mass

function !’ ¢ o |

for m, n = 1:2! Verlfy., that it samjnes thc
pemes of a jomt p\mf -C@mpute the ‘'marginal .
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(it) Find conditional pmf of X given Y.

e .
(d) Suppose that X and Y ate jointly continuous

random variables with joint density :

x cxzy.: O<x<y<2

b <
X.Y(x.y) 0 otherwise

(i) Find the value of ¢ ?
(ii) What is the probability that X < 2Y ?

(iii) What are the marginal densities f, and £, ?

1.

() Let X and Y be two random variables with joint




s

. Y : 1 “__ -‘(\~ et % -
y 13 i ¥ 2 A
pe . . I N ¥ (18 given

Y
Wharu s en
NI Wisg

Compute conditional mean and variance of Y givel
taiie L0 vl

\=Xx, x>0,

o) Let X and Y be discrete random variables. Then

srove the following :
&) E[E(Y | X)] = E(Y)

i) var(Y) = E[var(Y | X)] + var( E(Y | X))

‘2 If two cards are ra11d01iliy drawn (withou!t
replacement) from an‘ordinary deck of 52 playing
cards, X is the number of spndcs obtained in the
first draw, and Y is the total number of spades

shtained in both draws, find

(i) the joint cumulative distribution function of
X and Y,

(i) conditional cidl of X given Y =Y.
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5. (&It X 15 0 random vatiable with mean b and

varanee ofthen prove that for any k > 0

Y Use the Central Limit theorem Lo prove that if X
s a random variable haying binomial distribution

with hrameters noand 0, theén

_.\ l_}“._; . N:('{);l) as n— oo,
\llti(j-— ) I

¢} Given the joint deusity,. . v

(o i 2 for0<y<x<l
f{x,v) 2 o
o "1 0, -elsewhere

1
"

Find the regression’ equation of Y on X.

(d) Using rnethoa oi least squares fit a straight line

for the iollow;ng, dat‘l /

< 2 *3 . 4 6 8
¢ 94 - -3 3.6 . 4 5 6

) Let X,and Y have joint-probability mass function

dgeseribed as follows

L 3 i ls I I.‘ ’
i, s " RTA.
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H v
I 4
! A T o s g '"'Tj;]
’ _(K,_H (1 1 L2y . amn | (2,1 ll (2.2) | _ (”2“, ‘
e |- . I S A
Py |, = A 3 1|2 s
| w5l ow | ® | ® L3

" L}

. i 4
Find the coefficient of vorrelation of X and Y-

(b)‘Find P 0<X':<%, O<Y<-;-], if the random .
variable X and Y have _;omt probabIhty density .
function ' :‘_ wt i

' ; o ,
' . i
' ] ‘o ; (3

gy [ 05 Oexch 0<x<
4 « % ‘ e elsgivhere

(c) If the"regress'ilon of Y on' X 15 linear, tix_en show
that - 3 '
Copoy g
E[Y|X).= 1y + f:(X = Hy)e
. Lo,

() Let X, i =1 10§ be indgpendent random variables,

@ﬁ;cmg um[‘mml‘* dtambm{.d over (0,1). Use

*m. h’[atknv 1 nequal it\ to gret mmi on

I
.

Pr}{‘ + Ayt \ "”‘_t ;\\ -:8]

1 \

(1000;
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rror and relative error when X is rounded-off to two

QL@ ifX= 7,536, find the ghsolute ©
Jecimal digits. (6.25)
¢ 9.5, if both of its digits are correct. (6.25)

(b} Find the relative emor of the numbe

H 1 a S
) Write the onder of convergencs of Bisection Method, Secant Method and Newton-Raphson
' decreasing order W.r.L rate of convergence. (6.25)

. ‘ fo i
» fahoud. Alsp pame these methods i

PT.O).
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(d) Determine the number of significant digits in (he fﬂliowing .
- : ers,

(1) 0.60549, (1) 8.00889, (1) 458900, (1v) 0.87x10”

(6.25)

iterations of the Bisection meth
Q. 2(8) Perform fm i 1ethod to obtain the small
€st positive root of the

equation [ (.\)" Y 44x—1=0.
(6.25)

) Using Regula-Falsi method compute the real root of the equation x* =3 ¢
. Quation X" =3 Correct up to four

decimal places.
(6.25)

©) Using Newton-Raphson Method compute +/19 correct to four decimal places (6.25
2 25)

(d) Using Secant method find the smallest positive root of the equation »* -2x? =2 correct un :
three decimal digits. (l;sz;
25)

(). 3 (a) Explain the term partial pivoting. Solve the following system of equations using Gauss-

Jordan method (6.25)
2x+6y+10z=1,
x+ 3y+33z=2,
3x+14y+ 282 =33,
(+) Approximate the solution of AX= b where (6.29)
5 =1 0 9
0 -1 5§ -6
with 2 = [0,0,0]®) using Gauss- Seidel iteration method by performing three iterations.
() Consider the following table: (6.25
RV T M 1 I | 7 S 105
| S 1740 If 3"-""‘”“ i T 176 200 228

(1 Eaan e oo TN R ——— ) ‘
Jbtain the Newton forward and Newton backward d:f ference POIY“"“““IS Arc they same?

Hstimate %0.35).
() Obtain the siecei; ; 6.25)
tain the piecewise quadratic interpolating polynmmal for { _

n {fﬁ‘b‘,}ialg T

)
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’ » . "
Q. 4 (a) Perform three iterations 10 solve the linegr Syst (6.25)
B em 0.4

2= yhz = -],
X+ 2}' wg == 6‘
X-y+22=.3

psing Gauss-Jacobi iterati |
Heration method by taking the injtjal approximation as (x,y,z) = (0,0,0).

(b) Construct the interpolating polynomial by using Gregory- Newton backward difference

interpolation formula for the given data: (6.25)
T 'I'IS B . .
— T e 20 123

- 9 | "”_m Ji*l? 7.3891 [12.1825

Estimate the value of f(2.25).

(c) Show that (6.25)

_ 214
(1) pu= |+-%-] , (i) 6=E' - *_

Also, if f{x) = =, find the divided difference f[x,, x,, x5, x,].

(d) Given that f(0)= 1, f(1)= 3, f(3)= S5, find the unique polynomial of degree 2 or less,

which fits the given data by Lagrange interpolation. (6.25)
® dx ; ;
0. 5(a) Compute the value of f = using trapezoidal rule taking n = 6. (6.25)
0

") Find Richardson extrapolation of f{x)= -2¢* when x=0.35, h=0.25 with the help of central

L [xAn)-f(x=h) :
vided difference formula F(xX=———,— - (6.25)

1 ;
(o) Compute the value of [ ;—f*i‘; using Simpson’s one third rule. (6.25)
Jo
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il ! NS extrapolation method 18ing contral divided diffarence

1

3 ELE ARTAC )

. i et o

formuia 1 7% (6.25)
— . son's rule an approxi 3

Q. 6(a} Calculate by Simp APProximate value of J’_‘? x*dx by taking seven

equidistant ordinafes. (6.25)

() Solve by Fuler's method, the initial value problem (6.25)

ax

& _ =2 3(0) = 1 over [0, 3], using step size 0.5,
Ll dy
&) Apply Heun's method to compute ¥(0.2) where ==%+2y, y(0)=0, h=01 (625

(&) Compute J;ﬁ x*dx by trapezoidal rule with n = 4. 623

(1500)
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